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© Test tube for biological analyses, provided with a device for checking efficiency and position, for 
photometric readings. 

(57) Test tube for biological analyses, and in par- 
ticular for blood tests (E.S.R. and the like), 
provided with a device making it possible to 
perform a photometric inspection of the test 
tube with a relative movement between the 
optical system and the test tube (1), the latter 
being between the emitter (E) and the receiver 
(R) of said system ; the test tube possesses - 
externally on the base - a device in the form of 
an optical prism (5) that induces a sudden 
change in the direction of the light beam emit- 
ted by the emitter so that it briefly is unable to 
reach the receiver. 





Jouve, 18, rue Saint-Denis, 75001 PARIS 



1 



EP 0 494 846 A2 



2 



The invention relates to a test tube for biological 
analyses and in particular for blood tests, for example 
measuring the erythrocyte sedimentation rate (or 
E.S.R.) and other tests and analyses that can be per- 
formed with optical measuring instruments. With 5 
equipment of this kind, use is generally made of test 
tubes that may be of various shapes and sizes. To 
achieve a good level of automation and eliminate all 
sources of error, it is advisable to carry out a number 
of checks, especially checking that test tubes are pre- 10 
sent and that they have been correctly positioned in 
the instrument In addition, it is always advisable to 
check the efficiency of the optical systems (emitter + 
receiver), so that errors of insertion and position of the 
test tubes are not inadvertently made. With the inven- 15 
tion, the check for the presence of the test tube can 
in fact be made directly by the instrument's optical 
reading system and suitably controlled by a computer. 
The device of the invention also serves to check on 
the exact position of the test tube inside the instru- 20 
ment, since a test tube that is not fully inserted in its 
seat can - if the fault is not reported - give rise to bad 
data readings which may then cause sometimes very 
serious problems and errors. Another useful aspect of 
the invention is that it can automatically carry out a 25 
continuous and repeated check on the speed and 
inertia of response of the optical sensor, so as to avoid 
errors in the readings and in the results obtained from 
these. 

These and other objects and advantages will 30 
become clear from the following more detailed des- 
cription. 

Basically, the test tube for biological analyses, 
making it possible to perform an optical inspection 
through the test tube itself and with a relative move- 35 
ment between the optical system and the test tube, 
the latter being between the components (emitter and 
receiver) of said system, according to the invention 
possesses externally on the base an optical prism that 
induces a sudden change in the direction of the light 40 
beam of said optical system, thereby giving rise to a 
"dark" signal in the receiver. 

The optical prism can be an extension projecting 
from a flat thickness forming the transparent base of 
the test tube. The optical prism can be obtained 45 
directly from the molding of the transparent material 
that forms the test tube. 

Advantageously the prism bounds a step formed 
along the outer edge of the base of the test tube. 

The invention will be understood more clearly by 50 
following the description and accompanying drawing, 
which latter shows a practical non-limiting illustrative 
embodiment of said invention. In the drawing: 

Figs 1 and 2 show a test tube in two external 

views at right angles to each other, with parts 55 

being in section; 

Fig. 3 shows a diagram of the strength of a light 
signal obtainable with the test tube of the inven- 



tion. 

As depicted in the accompanying drawing, 1 indi- 
cates a prismatically-shaped test tube of rectangular 
section with an upper end 1 A forming the seat 3 for a 
stopper. The test tube has flat walls and in particular 
two wails of greater area and two walls of lesser area, 
so that the rectangular section has sides which are 
more or less greatly differentiated from each other. 
The optical analysis is performed by passing the test 
tube with a relative movement between an emitter E 
of a light ray and a receiver R of said ray, the ray pas- 
sing through the lesser thickness of the body of liquid 
that may be held in the test tube in the reading and 
analyzing instrument, and its path being that corre- 
sponding to the lesser dimension of the rectangular 
section. A relative movement, specifically an up-and- 
down movement indicated by the double arrow F of 
Fig. 2, on the part of the optical system E and R, 
makes it possible to check for the presence of the test 
tube and of its contents, in order for example to obtain 
a check of the transparency of the biological liquid 
held in the test tube and the position of the line of 
demarcation D between the nontransparent part (for 
example the corpuscular part of the blood) and the 
transparent part (for exam pie plasma) ofthe biological 
liquid under test. 

The improved test tube of the invention posses- 
ses in addition to the thickness of base wall 1A, exter- 
nally to and beneath the test tube, an extension 5 in 
the form of an optical prism with its edge pointing 
down and parallel to the larger walls ofthe test tube, 
which walls transmit the pencil of light energy P be- 
tween the emitter E and the receiver R. The prism may 
be of any suitable shape and advantageously - though 
not necessarily - its active walls may be inclined by 
approximately 45° with respect to the test tube's plane 
of symmetry passing through the edge ofthe prism 5. 
Advantageously, the prism does not project directly 
from the intersection between the side walls and the 
base, but rather at a certain distance from the edges 
of these walls with the base, so as to create a step 
which gives a sharper differentiation in the optical 
behavior on passing between the prism portion and 
the base wall portion 1 A. On this step there may also 
be the irregularities indicated generally by 7 arising 
from the point of injection of the thermoplastic material 
when the teat tubes were formed by molding; these 
irregularities have no effect for the purposes of the 
indications supplied by the analyzing optical system. 

The presence of a prism 5 at the base of the test 
tube offers many significant advantages. 

The diagram of Fig. 3 shows the amount of light 
energy SL received by the receiver R and passing in 
the form of a pencil of light P through the portion ofthe 
test tube inserted in a measuring instrument and the 
portion immediately below the bottom end of this test 
tube. Using the test tube ofthe invention produces: a 
first zone of direct passage without attenuation ofthe 
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energy of the pencil P and hence a phase L1 of unat- 
tenuated light As soon as the pencil of light reaches 
the prism 5 in its relative movement with respect to the 
test tube, a sharply defined dark phase B 1 is obtained, 
due to the change in the direction of the light beam 5 
caused by the prism; there follows a phase L2 caused 
by the passing of the light through the transparent 
thickness 1 A of the test tube base. After the test tube 
base 1 A, the pencil of light energy P will now pass 
through the more or less strongly opaque portion of 10 
the biological liquid under test, held in the test tube, 
where the opaque corpuscular part is concentrated; 
this produces a dark phase B2 corresponding to the 
denser and more opaque column of biological liquid, 
as far as the level D of separation between the opaque 15 
corpuscular part and the transparent part of said 
biological liquid. When the pencil of light reaches the 
level D, a light phase L3 is produced by the more or 
less sharp increase in transparency of the biological 
liquid above the level of demarcation D. 20 

The light and dark signals L1, B1, L2 indicated 
above make it possible to perform many reliable 
checks; these are made possible by the presence of 
the prism 5, which by changing the direction of the 
pencil of light creates the sharp demarcation between 25 
the light zones L1 and L2 and the dark zone B1, this 
last being due to the change in the direction of the 
pencil of light caused by the prism 5. This sequence 
remains true and valid even if there is no biological 
liquid in the test tube. 30 

The sequence of illuminations and interruptions 
in the illumination of the receiver R provides in the first 
place a check of the efficiency of said optical system 
of the instrument, thereby avoiding those pertur- 
bations in the accuracy of the readings which may be 35 
due even to an attenuation in the efficiency of the sys- 
tem itself. Another possibility offered by the arrange- 
ment described above is that of precisely reading the 
position of the test tube and hence checking that the 
test tube is correctly positioned - which excludes a 40 
reading error due to bad position of the test tube, 
which is otherwise difficult to check for from other 
criteria. Still another possibility offered by the test tube 
of the invention is that of directly checking for the pre- 
sence of the test tube using the same signals which 45 
among other things also identify its position. Again, 
the sharp separations between the dark zones and 
the light zones, which are offered by the directional 
change caused by the prism 5, enable the speed and 
inertia of response of the sensor to be checked, par- so 
ticularly by the presence of the flash of light L2 
obtained through the more or less narrow thickness 
1 A of the definitely transparent base of the test tube. 

It should be noticed that the step between the test 
tube base wall 1 A and the prism extension 5 ensures 55 
the clear separation of the dark zone B1 from the light 
zone L2, which zones are quite unaffected by possible 
irregularities such as those due to the injection points 



which, as regards the irregularities 7, are provided in 
the mold for the injection molding of the test tubes 
using synthetic thermoplastics. 

These and other advantages and possibilities of 
reliable checks, offered by the test tube of the inven- 
tion, represent an improvement in the functionality of 
analytical equipment of the type indicated. 

It will be understood that the drawing shows only 
an illustrative embodiment which is given purely as a 
practical demonstration of the invention, it being poss- 
ible for said invention to vary as regards shapes and 
arrangements without thereby departing from the 
scope of the concept underlying said invention. 



Claims 

1. A test tube for analyses and tests on biological 
fluids (such as E.S.R. and the like), making it 
possible to perform an optical inspection through 
the test tube and with a relative movement be- 
tween the optical system and the test tube, the lat- 
ter being between the emitter and receiver 
components of said system, which test tube - for 
the purposes indicated - possesses externally on 
the base of the test tube an optical prism that 
induces a sudden change in the direction of the 
emitted beam and hence a brief "dark" signal in 
the receiver between two "light" signals. 

2. The test tube as claimed in claim 1, in which the 
optical prism is an extension projecting from aflat 
thickness forming the transparent base of the test 
tube. 

3. The test tube as claimed in claim 1 or 2, in which 
the optical prism is obtained in the molding of the 
same transparent material that forms the test 
tube: 

4. The test tube as claimed in claim 1 or 2 or 3, in 
which the prism projects from a step formed along 
the outer edge of the base of the test tube. 

5. The test tube as claimed in the preceding claims, 
in which the prism has walls at angles to change 
the direction of the light beam. 

6. The test tube for analyses of biological fluids, 
specifically for blood analyses and tests, with a 
means for checking the efficiency of the photo- 
metric system or systems and for checking the 
position of the test tube; the whole as described 
and illustrtated by way of example. 
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@ Test tube for biological analyses, provided with a device for checking efficiency and position, for 
photometric readings. 



(57) Test tube for biological analyses, and in par- 
ticular for blood tests (E.S.R. and the like), 
provided with a device making it possible to 
perform a photometric Inspection of the test 
tube with a relative movement between the 
optical system and the test tube (1) v the latter 
being between the emitter (E) and the receiver 
(R) of said system ; the test tube possesses - 
externally on the base - a device in the form of 
an optical prism (5) that induces a sudden 
change in the direction of the light beam emit- 
ted by the emitter so that it briefly is unable to 
reach the receiver. 
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